Pathways regulating Na+/Ca2+ exchanger expression in the heart.
The Na(+)/Ca(2+) exchanger (NCX1) is regulated at the transcriptional level in cardiac hypertrophy, ischemia, and failure. Following pressure overload, activation of MAPKs coincides with the kinetics of NCX1 gene upregulation in adult cardiocytes. Using adenoviral gene delivery, we begin to identify the molecular pathways responsible for upregulation of the exchanger gene. Inhibition of ERK with the MEK inhibitor UO126, the ERK protein phosphatase MKP-3, inhibited ERK activation, but only inhibited alpha-adrenergic-induced NCX1 upregulation by 30%. Overexpression of DN-JNK lowered basal NCX1 expression. Overexpression of activated MKK-3 was sufficient for alpha-adrenergic-stimulated upregulation of the reporter gene. Together, this data indicates that (1) JNK mediates basal cardiac expression of the NCX1 gene, (2) ERK and p38 play a role in alpha-adrenergic-stimulated NCX1 upregulation, and (3) p38 activation alone is sufficient for NCX1 upregulation.